ABSTRACT: Study area is in the Nigeria continental shelf of the Atlantic Ocean, located within seawater depths of 20 -25 m and geographic X and Y coordinates 337896 -356905 and 469773 -482786, offshore Nigeria respectively. Test was conducted to evaluate some of the metal levels at different depths from Gulf of Guinea offshore location. Samples were collected from the depth of 5m, 10m, 15m and 20m respectively and tests were conducted over a one year period on a quarterly basis. Test result indicated that mean value over the period for the metals tested was: Mg
The Gulf of Guinea is located on the west central coast of Africa and encompasses the countries of Nigeria, Chad, Cameroon, Equatorial Guinea, Angola, Sao Tome and Principe, Gabon and Congo. From a marine ecology perspective, the region is also known as the Guinea Current Large Marine Ecosystem and encompasses all the coastal countries from Guinea Bissau in the North to Angola in the South . The Gulf of Guinea is the part of the Atlantic Ocean southwest of Africa. The intersection of the Equator and Prime Meridian (zero degrees latitude and longitude) is in the gulf (www.en.wikipedia.org; Oct, 4 th , 2009). About 40% of the people in the region live in coastal area. The Gulf of Guinea has estimated reserves of 24 billion barrels of oil. Estimates indicate that the Gulf of Guinea countries already account for 4.2% of world oil reserves and 6.5% of oil production in 2007. However, this number is expected to grow, given that exploration is only now commencing in some offshore areas. For years, Nigeria has been a major exporter of oil, with Angola now joining the ranks of the major producers. In regards to the U.S., West and Central African countries provide 12 -15% of its oil supply. That number is expected to grow to almost 25% by 2020.China has also shown increasing interest in the region and now counts Angola as its top oil supplier .A significant amount of the region's growth in oil production will be from offshore lease blocks. Some countries like Nigeria and Angola are already producing from offshore areas in the Gulf of Guinea, while others are starting to conduct exploration activities. By some estimates, West Africa already has up to 547 major offshore oil and gas structures. In addition to the economic and governmental challenges that an oil boom brings to a developing country, there are also environmental risks that must be addressed. Regions made up of developing countries often do not have the resources and governmental structures required to create and manage a legal framework for the prevention of environmental harm from offshore oil and gas exploration and production (E & P) activities ) Offshore E & P offers significant benefits over onshore oil production. For example, it minimizes the possibility of disruptions caused by violence and war. It also provides the possibility of shipping oil directly to the major consumers (e.g. the U.S.) without having to bring the oil onshore to potentially volatile areas. Currently, offshore production accounts for up to 30% of the world's oil and gas production. That percentage is expected to rise in the future. However, offshore E & P activities are not without disadvantages. Offshore development, especially deepwater development, requires a significant technological investment. In addition, offshore oil development brings some inherent environmental challenges. It can be a significant threat to the marine environment and ecosystem. Similar to onshore development, it creates atmospheric emissions. Finally, after the oil has dried up, there is the significant challenge of what to do with abandoned platforms, i.e. decommissioning. In areas with significant resources such as the Gulf of Mexico or the North Sea, extensive regulator frameworks have been required to mitigate these potential damages. However, offshore development in developing countries may result in unmitigated environmental risks. Such environmental protection associated with offshore development may be only an afterthought, if nothing is done proactively, it may later be too late to reverse the environmental harm. It is not uncommon for steams or water bodies to be almost or completely anaerobic and heavily polluted with organic compounds, pathogens, and heavy metals (World Bank, 1993) . The objective of this project therefore is to determine the levels of some metal ions in the Gulf of Guinea offshore location with a view to provide a base-line data to enable Government develop a framework for environmental protection for offshore oil and gas activities in the Gulf of Guinea.
MATERIALS AND METHODS

Sample Collection and Preparation:
Seawater samples in the study area were collected using a SeaBird Electronics (SBE) 32 Carousel water sampler and the Sea-cat water profiler. Carousel is a specialized equipment comprising twelve (12) water sampling bottles (8litres size) and an automatic fire module (model AFM 6800 m). Six (6) out of the twelve bottles were used for sampling. The AFM is programmed to trigger the bottles for sample collection at desired depths using a special computer programme (SeaTermAF Version 1.1.3). A Sea-cat Water Profiler (SWP) with CTD model SBE 19 plus 7000 m attached to the carousel was used to carry out in situ measurement of seawater. On completion of profiling data uploading from the SWP at each station, the generated data was erased from the instrument's internal memory to avoid mix up during subsequent profiling. The instrument was thus prepared for next deployment. The seawater samples collected at each station were preserved accordingly. Sampling protocols in line with analytical procedures as outlined in Part VII Section D of Guidelines and Standards for the Petroleum Industry were followed (DPR, 1991; DPR, 2002; FEPA, 1991) . All the collected samples were preserved in accordance with guidelines and International Standards. All other QA/QC procedures relevant to sample collection, custody and analyses were strictly adhered to (APHA, 1985 , APHA, 1995 ASTM, 1979 Table ( 1-4) present results of the tests conducted for the various metal concentrations for the four quarters and at the different depths as applicable. Table-1  shows results for metals evaluated for the 1  st quarter,  table-2 for 2  nd quarter, table-3 for 3  rd quarter and  table-4 for the 4 th quarter for 5m, 10m, 15m and 20m respectively. A closer look on the distribution of the mean values during the different quarters at the different depths (table 2-4) indicated that some of the metals had slightly higher values with increase in depth. As shown in table-5, Magnesium had highest mean value of 1248mg/l at the 2 nd quarter and lowest mean value of 1058mg/l during the 3 rd quarter. Potassium had the highest mean value of 378mg/l during the 2 nd quarter and lowest mean value of 352mg/l at the 1 st quarter. Sodium had highest mean value of 10,238mg/l at the 2 nd quarter and lowest mean value of 3875mg/l at the 4 th quarter. Calcium had the highest mean value of 394mg/l during the 2 nd quarter and lowest mean value of 364mg/l during the 1 st quarter. The values for Aluminum, Iron, Copper, Manganese, Zinc, Barium, and Silicon were the same in all the depths tested in all the quarters (table1-5). However, Magnesium, Potassium, Sodium, Calcium, and Lithium gave values which showed an increase with increase in depth. This could be attributed to settling tendencies due to gravitational effect and sedimentation.
RESULTS AND DISCUSSION
As could be seen in the result of the standard deviation (table-5), the higher the standard deviation value, the higher the variance in the metal concentrations during the periods and the respective depths. The metals that the concentrations were the same all through the period and in all the depths had zero standard deviation. The higher concentrations of the chloride ions as seen in the test results is an indication of high salinity of the water, affirming that the water is salty, typical of offshore locations.
Conclusion:
Results of constituents of the heavy metals as determined will provide a base-line data of the Gulf of Guinea offshore location. This will help develop a blue print for environmental protection on offshore oil and gas activities in the Gulf of Guinea. Unlike the Gulf of Mexico and the North Sea, where prudent care and adequate protection for the environment is the norm, this region, Gulf of Guinea currently lacks a comprehensive environmental protection plan to address offshore oil and gas exploration and production, therefore, it is imperative that Government should take a proactive step and come up with extensive regulatory frame work to mitigate the potential damage that could arise from the exploration and production activities in the Gulf of Guinea.
